Introduction
The concept of mental capacity generates continual debate in terms of both definitions of mental incapacity 1 and appropriate responses when capacity is impaired. 2, 3 These are important issues. In England, up to 40% of acute medical inpatients lack the mental capacity for key treatment decisions, 4, 5 when mental capacity is systematically assessed using the MacArthur Competence Assessment Tool for Treatment (MacCAT-T) and other methods. 6, 7 In Greece, 51% of patients in the internal medicine ward of a general hospital in Arta lacked mental capacity when assessed. 8 Other studies report rates of mental incapacity among medical inpatients generally ranging from 26% 9 to 34%. 10 For many countries, including Ireland, there are no data about the prevalence of mental incapacity among hospital inpatients. One of the reasons for the paucity of definitive research about so many aspects of mental capacity in clinical practice is that research in this area is rendered complex by the fact that it requires the involvement of patients who lack mental capacity to consent to research. Research ethics committees are understandably apprehensive about this because many countries do not have relevant guidelines; England and Wales are a notable exception owing to the research provisions of the Mental Capacity Act 2005 (Sections 30-34).
Against this background, our objective was to assess the prevalence of mental incapacity in 300 medical and surgical inpatients in Ireland (making this the first study to address this matter in Ireland and one of the largest anywhere). We chose to use the MacCAT-T because it provides a graduated assessment of the patient's ability to understand their disorder and its treatment, appreciate how these matters affect them personally, reason their way through alternatives and express a choice. It is also the gold standard in this field and permits comparison with other studies. 6, 7 We hypothesized that the prevalence of mental incapacity in Ireland would be similar to those in England and elsewhere (i.e. between 26% and 51%).
Materials and methods
This cross-sectional, observational study was based in two general hospitals in Ireland, Tallaght University Hospital in Dublin (which has an urban and suburban catchment area) and Midland Regional Hospital in Portlaoise (which has a rural catchment area). Tallaght University Hospital is one of Ireland's largest acute teaching hospitals. With 620 beds, 12 theatres and 14 critical care beds in operation, the hospital treats over 410 000 patients per year and employs almost 3000 staff. The hospital provides access for patients to over 20 medical and surgical specialties, with comprehensive on-site laboratory and radiology support services. It is also a national urology centre, the second largest provider of dialysis services in Ireland and a regional orthopaedic trauma centre. Tallaght University Hospital is one of the two main teaching hospitals of Trinity College Dublin.
Midland Regional Hospital, Portlaoise is a 152-bed acute hospital serving the predominantly rural catchment areas of Laois, Offaly, Kildare, Carlow and Tipperary. Established in 1936, it is part of the Dublin Midlands Hospital Group, a network of hospitals in the eastern part of Ireland. The hospital's catchment area includes several regional towns as well as extensive rural areas.
We recruited patients at both hospitals from January to October 2017. For consideration for inclusion in the study, a patient had to be admitted as a medical or surgical inpatient in Tallaght University Hospital or Midland Regional Hospital during the study period; aged 18 years or over and proficient in the English language. We identified patients from hospital inpatient census lists and recruited patients from each hospital ward, using random numbers to select patients in each ward. Data collection was stratified by hospital ward in both hospitals because certain wards tend to have certain kinds of patients (medical, surgical, elderly, intensive care, etc.).
This study did not compare outcomes across groups so, in place of a statistical power calculation, we selected a sample size of 300 participants so that our study would be comparable with, or larger than, other key studies in the field, such as Raymont et al (302 acute medical inpatients), 4 Owen et al. . 8 Three hundred participants was also a pragmatically achievable sample size in the study setting, proportionately and pragmatically divided between the two participating hospitals (200 in the urban hospital and 100 in the rural hospital). The key outcome variable of interest was mental incapacity assessed using the MacCAT-T. Other variables studied included gender, age, marital status, employment status, ethnicity, location of hospital (urban or rural), current primary treating team (medical or surgical), body system of primary diagnosis (e.g. respiratory, cardiovascular, etc.) and number of diagnoses.
The MacCAT-T is a semi-structured interview that yields scores on four scales (with higher scores indicating greater mental capacity): (i) understanding of the disorder and its treatment, including associated benefits and risks (rated from 0 to 6, comprising three sub-scales, each rated from 0 to 2: understanding of the disorder, treatment and benefits/risks); (ii) appreciation of the disorder and its treatment; i.e. how the patient understands how they could be specifically affected, which usually entails some level of insight (rated from 0 to 4, comprising two sub-scales, each rated from 0 to 2: appreciation of the disorder and appreciation of treatment); (iii) reasoning, which assesses the processes behind the decision and ability to compare alternatives in view of their consequences (rated from 0 to 8, comprising four sub-scales, each rated from 0 to 2: consequential reasoning, comparative reasoning, generating consequences and logical consistency) and (iv) the ability to express a choice (rated from 0 to 2). The MacCAT-T measures these elements of mental capacity on continuous scales with a high degree of inter-rater reliability (ranging between 0.99 for 'understanding' and 0.87 for 'appreciation'), and the overall mental capacity score ranges from 0 to 20.
6,11
The MacCAT-T is not generally used to generate binary outcomes regarding the presence or absence of mental capacity; it is often coupled with other tools or ad hoc clinical assessments of mental capacity for this purpose. For our analysis, however, we followed the method outlined by Kolva et al, who noted that previous studies of the MacCAT-T had used cut-off scores to classify levels of decisional impairment. 12 Building on this work, Kolva et al., in their paper, generated scores classifying participants as 'impaired', 'borderline' or 'unimpaired' on each of four subscales (understanding, appreciation, reasoning and expressing a choice) based closely on the MacCAT-T instrument.
For the understanding subscale, scores in the 0-2 range were 'impaired'; scores of 5 or greater were 'unimpaired' and scores in between these extremes were 'borderline'. On the appreciation subscale, scores below 2 were 'impaired'; scores of 3 or greater were 'unimpaired' and scores in between were 'borderline'. On the reasoning subscale, scores below 4 were 'impaired'; scores of 7 or greater were 'unimpaired' and scores in between were 'borderline'. On the expressing a choice subscale, scores below 1 were 'impaired'; scores of 2 or greater were 'unimpaired' and scores in between were 'borderline'.
As a result, following this re-coding, each subscale score ranged from 0 to 2 where 0 indicated that the participant lacked the ability to perform this task; 1 indicated partial ability and 2 indicated adequate ability.
12 Together, these four subscales then yielded a second overall mental capacity score ranging from 0 to 8, with a score of 0 indicating lack of mental capacity, 8 indicating full mental capacity and scores in between indicating partial mental capacity. All ratings were performed by a trained clinician with more than 5 years training in psychiatry and membership of the Royal College of Psychiatrists (RM), consistent with established methodology 5 and with appropriate ongoing supervision by another trained assessor (BDK). For additional quality control, there were joint assessments of certain patients with another trained clinician with more than 5 years training in psychiatry and membership of the Royal College of Psychiatrists (AC), also under supervision (BDK). For this study, it was imperative that all patients eligible to participate were approached and invited to participate regardless of level of mental capacity, in order to gain a complete picture of the prevalence of mental incapacity among all inpatients and to avoid selection bias. As a result, we formulated a detailed, multi-step consent procedure that was approved by the
The study consent procedure was as follows:
• Any patient (with or without mental capacity) who indicated in any way that he or she did not wish to participate was excluded from the study immediately.
• We obtained written informed consent from patients with mental capacity to provide such consent. There is a legal presumption of mental capacity in Ireland so it was only in cases where we had prima facie reason to believe that the patient lacked mental capacity to consent to the study that we could question the presumption of mental capacity to participate.
• For patients who lacked mental capacity to consent to the study, we developed a next-of-kin/relative information leaflet and assent form, and we obtained assent in this fashion from their next-of-kin or relative when feasible; i.e. when a next-of-kin or relative was named and available. On receiving such assent, we proceeded with our assessments provided the patient assented and did not object at any point. In these cases, we sought 'deferred consent' if the patient regained mental capacity during the study period. If, on regaining mental capacity, any patient had declined to provide such 'deferred consent', we would have destroyed the data relating to that patient, but this circumstance did not arise in the study.
• For patients who lacked mental capacity to consent to the study and there was no next-of-kin or relative named or available, we were to proceed with our assessments provided the patient assented and did not object at any point. In these cases, we were to seek 'deferred consent' if the patient regained mental capacity during the study period. If, on regaining mental capacity, any patient had declined to provide such 'deferred consent', we would have destroyed the data relating to that patient, but this circumstance did not arise in the study. Data were stored, described and analysed using IBM SPSS Statistics 23. We generated a linear regression model with capacity score (out of 20; higher score indicating greater mental capacity) as per the MacCAT-T as the dependent variable. Independent variables included gender, age, marital status, employment status, ethnicity, location of hospital (urban or rural), current primary treating team (medical or surgical), body system of primary diagnosis (e.g. respiratory, cardiovascular, etc.) and number of diagnoses.
We tested for multicollinearity, which is when two or more variables are so closely related to each other that the model cannot reliably distinguish the independent effects of each. For this, we calculated a 'tolerance value' for each independent variable; tolerance values below 0.25 indicate possible multicollinearity, and tolerance values below 0.10 indicate significant problems with multicollinearity. 13 There were no missing data.
Results
Three hundred medical and surgical inpatients (200 in the urban hospital and 100 in the rural hospital) were randomly selected and invited to participate; all agreed. Consent was obtained from all participants as outlined in the consent procedure in the Materials and Methods Section (above). Half of the participants were female (51.7%) and 95.3% were Irish (Table 1) . Mean MacCAT-T score was 14.80 (SD: 8.40) out of a possible maximum of 20 (with a higher score indicating greater mental capacity). Over one quarter of participants (27.7%; n ¼ 83) lacked mental capacity for hospital treatment decisions; 1.7% (n ¼ 5) had partial mental capacity and 70.7% (n ¼ 212) had full mental capacity. Scores for each of the four sub-scales of the MacCAT-T were generally consistent across the four key areas of understanding, appreciation, reasoning and expressing a choice ( Table 2) .
Linear regression analysis of overall capacity score showed that greater age, having never married, not working outside the home, being a medical rather than surgical inpatient and having a greater number of diagnoses were apparently significantly associated with mental incapacity (Table 1 ). There were no apparently statistically significant relationships between mental incapacity and gender, ethnicity, location of the hospital, or body system affected by the current illness.
Discussion
Over one quarter of medical or surgical hospital inpatients lack the mental capacity for hospital treatment decisions. A small number (1.7%) have partial mental capacity and almost 70.7% have full mental capacity. Individual patients tend to score consistently across the four key areas of understanding, appreciation, reasoning and expressing a choice; i.e. those with full mental capacity tend to score highly in all four areas and those without mental capacity achieve low scores in all four areas.
We also found that mental incapacity is apparently associated with various demographic variables such as greater age, having never married, not working outside the home, being a medical rather than surgical inpatient and having a greater number of diagnoses. It should be noted, however, that cognitive strengths and weaknesses, rather than demographic characteristics, are central to the MacCat-T assessment of mental capacity, so the apparent relationships between mental capacity and demographic variables described here are highly unlikely to be independent of cognitive performance, which is the central factor underlying the MacCAT-T. 14, 15 Our study has several strengths and weaknesses. The chief strengths are that this is the first significant study of mental incapacity among hospital inpatients in Ireland; it includes hospitals with both urban and rural catchment areas and it is comparable in size with leading studies in the field. 4, 5, 8 Weaknesses include the fact that our analysis is crosssectional and does not take account of changes in mental capacity over time. In clinical practice, many non-urgent decisions are deferred if a person has temporary mental incapacity and are revisited when the person has regained mental capacity. Our study, by contrast, looked at mental incapacity at a single point in time. This was in order to obtain a cross-sectional assessment of the proportion of hospital inpatients who lack mental capacity at a given time, although we are aware that a study involving repeated assessments of mental capacity would be a valuable addition to the literature.
Owing to Ireland's presumption of mental capacity, and in accordance with our approved consent procedure (see Materials and Methods Section), we did not formally test mental capacity to participate in research in this study but that would merit future study as it may differ from capacity for treatment decisions. 16 We sought to minimize selection bias by studying two hospitals (one urban and one rural), developing an inclusive consent procedure, sampling patients from all hospital wards and using random numbers to select patients within each ward. Nonetheless, there might still be residual selection bias (in either direction) as a result of unknown factors. The use of a single rater for all assessments might have also introduced bias but has the merit of consistency and was intended to replicate clinical realities. Finally, our use of the MacCAT-T to generate a binary assessment of mental capacity, while based on previous work, 12 requires further study and validation in order to characterize in detail its validity and reliability. Our findings regarding the prevalence of mental incapacity appear reasonably generalizable beyond the study settings because they are based on a broad variety of hospital patients and the assessment of mental incapacity that we used (the MacCAT-T) is not dependent on local factors (such as legislation). This generalizability is supported by the consistency of our findings with the broader (albeit limited) literature to date. 4, 5, [8] [9] [10] Overall, the high rate of mental incapacity in our study (27.7%) underscores the importance of commencing Ireland's new mental capacity legislation, the Assisted Decision-Making (Capacity) Act 2015, which has been passed by Parliament and signed by the President but awaits implementation, as the health service and other organizations prepare relevant codes All sub-scores range from 0 to 2; higher score indicating greater mental capacity (see text for details). 12 of practice. 17, 18 As the rate of mental incapacity among hospital inpatients in our study is consistent with those reported in other jurisdictions, there is clearly similar need to pay greater attention to mental incapacity in other countries too, by promoting advance care planning, devising protocols to follow when patients lack mental capacity for treatment decisions and ensuring that patients' rights, including the right to treatment, are respected. 19, 20 Mental incapacity both merits and requires greater attention in clinical practice, research and legislation. Future research could usefully examine more closely the possible relationships between mental capacity and cognitive parameters (e.g. concentration, executive functions) and cultural or linguistic factors that might affect ability to communicate decisions about treatment. For the moment, however, robust practice protocols are urgently required to ensure that the rights of the 27.7% of hospital inpatients who lack mental capacity for treatment decisions are respected and promoted in the provision of care.
